A colorimetric detection method of pesticide acetamiprid by fine-tuning aptamer length.
This work investigates the effect of shortening aptamer sequences on the colorimetric detection of acetamiprid using aptamer-wrapped gold nanoparticles (AuNPs). Truncated 37-mer and 25-mer aptamers were generated by deleting excess flanking nucleotides from parental 49-mer acetamiprid-target aptamer. In comparing the responses of the three sequences, truncated aptamers did not improve the ability to discriminate against other tested pesticides. However, comparison between 49-mer and other shorter aptamers showed that shortening aptamer sequences through removing excess flanking nucleotides outsides of binding region improved colorimetric sensitivity for acetamiprid by 3.3 fold. Due to excess bases, the target-bound aptamer might still adhere to AuNPs, resulting in incomplete dissociation of aptamer from AuNPs and therefore the suppression of aggregation responses. This work provides further insight to the effects of aptamer structure on detection of the target, as well as a method by fine-tuning aptamer length for rapid detection of pesticide residues in environments or food.